Prevalence of mutations at codon 463 of katG gene in MDR and XDR clinical isolates of Mycobacterium tuberculosis in Belarus and application of the method in rapid diagnosis.
Isoniazid (INH) is a central component of drug regimens used worldwide to treat tuberculosis. In respect to high GC content of Mycobacterium tuberculosis, nonsynonymous mutations are dominant in this group. In this study a collection of 145 M. tuberculosis isolates was used to evaluate the conferring mutations in nucleotide 1388 of katG gene (KatG463) in resistance to isoniazid. A PCR-RFLP method was applied in comparison with DNA sequencing and anti-mycobacterial susceptibility testing. From all studied patients, 98 (67.6%) were men, 47 (32.4%) were women, 3% were <15 and 9% were >65 years old; male to female ratio was 1:2.4. PCR result of katG for a 620-bp amplicon was successful for all purified M. tuberculosis isolates and there was no positive M. tuberculosis culture with PCR negative results (100% specificity). Subsequent PCR RFLP of the katG identified mutation at KatG463 in 33.3%, 57.8% and 59.2% of our clinically susceptible, multidrug resistant TB (MDR) and extensively drug resistant (XDR) isolates, respectively. Strains of H37Rv and Academic had no any mutations in this codon. M. bovis was used as a positive control for mutation in KatG463. Automated DNA sequencing of the katG amplicon from randomly selected INH-susceptible and resistant isolates verified 100% sequence accuracy of the point mutations detected by PCR-RFLP. We concluded that codon 463 was a polymorphic site that is associated to INH resistance (a missense or "quiet" mutation). RFLP results of katG amplicons were identical to those of sequence method. Our PCR-RFLP method has a potential application for rapid diagnosis of M. tuberculosis with a high specificity.